Excess extragalactic contribution to residual rotation measure (RRM) for quasars for sightlines with intervening Mg ii absorbers is a powerful tool to investigate the presence of magneto-active plasma and to estimate the strength of the magnetic field in high-redshift galaxies. To carry out such analysis, we have compiled a large sample of 970 quasars for which we have RRM data as well as optical spectra capable of ascertaining the presence/absence of the intervening Mg ii absorbers. In this study, we found that the dispersion in RRM (σ rrm ) for 294 sightlines having Mg ii intervening systems is 45.91±2.04 rad m −2 as compared to its value of 21.47±1.93 rad m −2 for the 676 sightlines without such absorbers. This result in an excess standard deviation (σ ex rrm ) of 40.57±2.52 rad m −2 among these two subsample. We have also found that the subset of sightlines with two Mg ii absorbers have more σ rrm than the subset with one absorber, having values of 35.62±4.63 rad m −2 and 28.28±2.35 rad m −2 , respectively. It is also noticed that there is an increasing trend in σ rrm for larger rest frame equivalent width (EW r ), having values 40.48±2.71 rad m −2 and 55.53±3.18 rad m −2 for EW r <1Å and EW r 1Å , respectively. Additionally, we found a strong anticorrelation between σ rrm and fractional polarisation (p) with the Pearson correlation coefficient (ρ p ) of −0.78 for sightlines with Mg ii absorbers which is absent for sightlines without any Mg ii absorber. This gives support to the hypothesis that intervening Mg ii absorbers do have magnetic field of sufficient strength, and perhaps oriented in random directions, leading to a scatter in RRM and hence also causing a reduction in the resultant fractional polarization. All these observational evidences, allow us to infer the presence of magnetised plasma in intervening high redshift galaxies with strengths similar to that in nearby galaxies.
INTRODUCTION
Magnetic field has a significant impact on several astrophysical processes such as transport and confinement of cosmic rays, star formation in the galaxy, cloud collapse, galactic outflows etc (e.g., Mestel & Paris 1984; Rees 1987) . To gauge the effect of these processes which mainly depend on the magnetic energy, we need to study the strength and morphology of the magnetic fields at different scales.
Several probes are available for this investigation, such as, synchrotron radiation, Faraday rotation, Zeeman splitting, dust polarisation and dust emission. Faraday rotation (FR) is a powerful probe to study the strength of the magnetic field component along the line of sight over cosmic distances. The contribution to FR comes from the integrated value of the line-of-sight magnetic field along the path of sight, weighted by the electron number density (e.g, Kronberg & Simard-Normandin 1976; Kronberg et al. 1977 ; Kronberg & Perry 1982; Welter et al. 1984; You et al. 2003; Kronberg et al. 2008; Bernet et al. 2008 Bernet et al. , 2012 Hammond et al. 2012) . FR is quantified by the observed rotation measure (RM) which is defined as the angle ∆χ0 through which the plane of polarisation is rotated per unit change in observed wavelength square, ∆λ 2 0 . For a linearly polarised radiation from a radio source at cosmological redshift, zs, RM(zs) is given by (Bernet et al. 2012 
Here, RM is measured in units of rad m −2 , the number density of electron, (ne, in the cm −3 ), the longitudinal magnetic field component, (B || , in Gauss) and dl/dz is the column length in parsecs, (pc) per unit redshift interval. A positive RM implies a magnetic field pointing towards the observer and vice versa.
It is also to be noted that each observation of the rotation measure of extragalactic sources is the resultant of galactic and extragalactic contribution. To estimate the latter we need to remove the contamination by the Milky Way. One of the ways to filter out this contamination is by using the observations of rotation measure of signals from pulsars which are within the Milky Way (Han et al. 2006 ). These pulsar observations provide galactic rotation measure (GRM) in discrete directions for our galaxy. Using a smoothing function, one can then deduce its values in any arbitrary direction. Short et al. (2007) had also used extragalactic sources to make a GRM map. After the removal of galactic contibution from the RM observation we will be left with residual rotation measure (RRM) given by,
This RRM will have contributions due to processes intrinsic to the source itself as well as due to the intergalactic medium (IGM) . If the path of the ray from the source passes through a galaxy, there can be an additional contribution to RRM due to the magnetic field structure and the distribution of electrons in these intervening galaxies. Thus we can divide the data into two categories. One for which the light does not pass through intervening galaxies and the other for which one or more galaxies fall in the line of light. For the former, the contribution comes purely due to the source and the IGM, while in the latter case, there will be an additional contribution from the intervening galaxies (e.g. Kaczmarek et al. 2017) .
The commonly accepted view is that the major contribution to RM could be from intervening galaxies. Further, many other studies (Rees & Reinhardt 1972; Kronberg & Simard-Normandin 1976; Kronberg et al. 2008) have also shown that there is a significant increase in RRM with redshift. Assuming that there is no significant change in the formation of galactic systems in the appropriate range of redshift, this relation could be explained by the fact that as we probe deeper into space (and hence larger redshifts) more number of absorbers should come in between the source and the observer. For instance, observations by Hammond et al. (2012) with significantly large data set of 3650 sources with RRM at a wavelength of 21 cm have not found any sign of the evolution of RRM with redshift. However, their sample is a mixture of sightlines with and without intervening absorbers. As a result, it is difficult to draw any conclusion on the redshift evolution of RRM until the contamination in RRM by sightlines with intervening absorbers are not separated out.
Generally, these intervening absorbers are halos/disks of high redshift galaxies which are difficult to detect in emission. However, these galaxies could easily be detected in the absorption of resonant lines such as Mg ii , C iv doublet, in the spectra of background QSOs. Therefore optical spectra of QSOs with RRM measurements is needed to separate the RRM measurements with and without the contribution of intervening systems. Among the best studied population of intervening galaxies is the one selected by Mg ii absorption systems. Here, we have used intervening Mg ii doublet absorption as a proxy for the intervening galaxy. It is now well established that for strong Mg ii systems with rest frame equivalent width (EWr) > 1.0Å, a galaxy is almost always found within an impact parameter of 100 kpc (e.g, Steidel 1995; Churchill et al. 2005; Zibetti et al. 2007; Kacprzak et al. 2008; Chen & Tinker 2008) and spanning a wide range in optical luminosity (e.g, Bergeron & Stasińska 1986; Steidel 1995; Kacprzak et al. 2008) . On the other hand, weak Mg ii systems with 0.3Å < EWr< 1.0Å are thought to predominantly trace separate populations of galaxies, such as low surface brightness galaxies, or dwarf galaxies (e.g. see Churchill et al. 2005; Narayanan et al. 2007) .
As of now, such RRM studies have been plagued by the availablity of limited number of optical spectra needed to distinguish sightlines with and without Mg ii intervening absorbers. For instance, using a sample of 71 sightlines with RM observation around wavelength at 6 cm, Bernet et al. (2008) found a statistically large RM for 5 sightlines with two intervening absorber as compared to the sightlines which do not have any absorber. In earlier studies by Joshi & Chand (2013) ; Xu & Han (2014) , it was found that there is a significant contribution to RRM due to the presence of an intervening absorber in the optical spectra of quasars.
However, with the advent of the large spectroscopic survey such as Sloan Digital Sky Survey (SDSS) Data Release 7 to 12, it has now become possible to enlarge the rotation measure samples for which optical spectra is available. Additionally, the catalogs of Mg ii absorption lines for all the SDSS spectra has been published by Zhu & Ménard (2013) for DR-7,9 and by Raghunathan et al. (2016) for DR-12. Therefore it is useful to cross correlate these catalogs with large RM catalogs in radio, recently compiled by Taylor et al. (2009); Hammond et al. (2012) ; Xu & Han (2014) which consists of 37452, 3650 and 2642 sources, respectively (e.g. see Section 2 for more detail). This forms the main motivation of our work. This will enable us (i) to quantify the role of intervening galaxies and their equivalent widths on RRM by comparing subsamples with and without intervening absorbers, (ii) to probe any redshift evolution of RRM (by using a subsample without intervening absorber), and (iii) to see the effect of intervening absorbers on the fractional polarization of the background QSOs. We can also infer the presence and strength of magneto-active plasma in these high redshift galaxies.
The paper is organised as follows. We discuss the nature of our sample which we assembled from several optical and radio catalogues in Section 2. Further, in Section 3 we dis-cuss the classification of our sample into subsamples based on QSO sightlines, with and without intervening Mg ii absorbers. In Section 4 we present our results and in Section 5, we discuss our major findings and present our conclusions.
THE SAMPLE
Our study requires a sample of QSOs, for which RM measurement as well as optical spectra are available. For the former we have used catalogues compiled by Taylor et al. (2009, henceforth TSS09) , Hammond et al. (2012, henceforth HRG12) and Xu & Han (2014, henceforth XH14) , which consists of 37543 1 , 3650 2 and 2642 3 sources, respectively. For the latter we have used Mg ii absorption lines catalogs based on the SDSS DR-7,9
4 complied by Zhu & Ménard (2013, henceforth ZM13) and another independent SDSS DR-12 5 complilation by Raghunathan et al. (2016, henceforth RS16) .
Using these catalogs we have made our sample based on the following selection criteria; (i) Redshift range: From the SDSS Mg ii catalogs both by Zhu & Ménard (2013) and Raghunathan et al. (2016) , we have retained only those quasars whose emission redshift is in the range 0.38 zem 2.3. The upper redshift cutoff of 2.3 is imposed based on the upper limit on the wavelength of SDSS spectrum. For QSOs with redshift more than this limit, the Mg ii emission lines will be beyond the spectral coverage. Hence, our upper limit avoids the ambiguity of any Mg ii absorber falling above the spectral coverage. Our lower limit on the emission redshift of 0.38 ensures that the starting observed wavelength of SDSS spectra at 3800 A allows us to detect at least one Mg ii doublet, if present.
(ii) Radio and optical position offset: We cross correlate the above mentioned RM catalogs with the QSOs in SDSS Mg ii absorption line catalogs fulfilling the above redshift criterion, by demanding that their optical and radio position matches with an offset of less than 7 arcsec.
The details of the outcome of this cross-correlation among these catalogs is given in Table 1 . As can be seen from this table we are finally left with 983 sources (after removal of duplication among the catalogs), for which both RM as well as optical spectra is available.
Among the three RM catalogs used here the catalog given by Taylor et al. (2009) do not have the GRM values. Out of our sample of 983 sources only 89 belongs to this catalog having no GRM measurement. For these sources we used GRM calculator 3 developed by Xu & Han (2014) . For the remaining 894 sources, 709 belong to the catalog given by Xu & Han (2014) and 107 to that of Hammond et al. (2012) . Their GRM values are taken from the respective catalogs. These GRM values are subtracted from the observed rotation measure to obtain the RRM values (i.e. using Eq. 2). We also notice that in our RM/RRM distribution there are also few outliers. We have identified these outliers using a 3σ mean clipping algorithim on our RRM distribution and removed them. After the 3σ clipping on our full sample of 983 quasars (having RRM range from -2107.4 to 3490.1 rad m −2 ), we are left with 977 sources (with RRM range from -383.1 to 342.9 rad m −2 ). The distribution of these 977 sources for both RM and RRM (zoomed within ±100rad m −2 ) is shown in Fig. 1 . The figure shows that the scatter in the rotation measure gets reduced after the removal of GRM (i.e. small distribution width for RRM). We also note that the RRM distribution is found more clustered around zero with 82.4 %, 94.5%, and 97.76% lying within the range of | RRM | 25, 50 and 100 rad m −2 , respectively. These have the stoke's parameter I in the range of 0.030 Jy to 14.902 Jy with a median of 0.250 Jy and polarised flux in the range from 0.003 Jy to 1.3 Jy with a median of 0.008 Jy.
In summary, we have a total of 977 QSOs (after removal of 6 outlier) for which we have information such as; RA, DEC, emission redshift, RM, GRM, fractional polarization, flux at 21 cm as well as information about the presence/absence of Mg ii absorption system in these QSO sightlines based on their SDSS optical spectra as we discuss in next section.
CLASSIFICATION OF SIGHTLINES BASED ON NUMBER OF ABSORBERS
As pointed out in the previous section we have utilized SDSS DR-7, 9 QSO catalogs of Mg ii absorption systems by Zhu & Ménard (2013) and another independent compilation of SDSS DR-12 by Raghunathan et al. (2016) to ascertain whether the rotation measure has been affected by the intervening absorbers or not. These catalogs give Mg ii information such as the number of Mg ii absorbers, absorbers' redshifts, equivalent widths and the error over the value of equivalent widths. Details about these catalogs are available in their parent catalog papers, with brief description of their line identification procedure as below.
Both these catalogs have used the automated algorithm procedure to search for absorption features in the normalized spectrum. The criterion for accepting a feature as genuinely arising from a Mg ii absorption system is that at least two of the absorption lines are found at the expected doublet separation at the adopted σ threshold. Such a feature is further corroborated by the presence of the corresponding metal lines such as Fe iiλ2600 . Specifically, the catalog made by Raghunathan et al. (2016) is extracted from SDSS DR12, by using a search window between the location of the Lyα and Mg ii emission lines, for the Mg ii absorption line identification at a 6.0σ and 3.0 σ level, respectively for the two lines of the Mg iiλλ2796,2803 doublet. The catalog by Zhu & Ménard (2013) is obtained from SDSS DR-7, 9 using a search window between the location of the C iv and Mg ii emission lines for the Mg ii line identification at a 4.0σ Using the information from these two catalogs we made a sub-sample out of our full sample of 983 sources based on the number of intervening absorbers, being null, one, two intervening absorbers as listed in Table 2 (see cols 1,2). As can be seen from the table, among the 983 quasars, 685 are without any Mg ii absorbers, 225 quasars have one absorber each and 73 have more than one absorber along their sightlines. We further note that each subsample might also contain outliers in RRM measurments. Therefore, for further analysis we used their 3σ clipped RRM subsamples. This left us with 676, 224 and 70 sources for subsamples without, with one and with more than one absorbers, respectively, leading to a final sample of 970 sources, which are free from any outliers in RRM values and are used in our subsequent analysis.
RESULTS

Comparsion of RRM distribution for subsample with and without Mg ii absorbers
The quasars with intervening absorption systems along their line of sight are expected to have broader RM distributions, due to extra scatter by possible non-zero magnetic field of these absorbers, compared to the sightlines without such intervening absorbers (e.g. see Bernet et al. 2008; Joshi & Chand 2013; Bhat & Subramanian 2013) . To test such a hypothesis with enlarged sample we have shown in the left panel of Fig. 2 the cumulative probability distribution of RM for sightlines with and without Mg ii absorbers using the dataset of 970 sightlines having RM measurement around wavelength 21 cm (see also first two column of Table 2 ). We performed Kolomogrov-Simirov(K-S) test to quantify the significance of the null hypothesis for (i) without and with at least one Mg ii absorber and (ii) without and with only one Mg ii absorber subsets which rule out null hypothesis at confidence level 22.31 and 71.59 percent, respectively.
On the basis of the confidence level the inference drawn is not statistically significant, though it is possible that variation in the GRM might also smear out the difference between these two subsets. To see such an effect of GRM we have also plotted the cumulative probability distribution of RRM (i.e. RM − GRM) in the right panel of Fig. 2 . The two distributions without and with at least one Mg ii absorber are found to be different with the K-S test giving P null = 0.83. However, for subsets having only one Mg ii absorber and no absorber, P null is found to be 0.27 which rules out the null hypothesis at higher confidence level, though difference is still not significant. To elucidate the effect of intervening absorber on RRM, in Fig. 3 we have also plotted the histogram of RRM without any absorber, with one absorber and for more than one absorbers. The plot indicates that the RRM distribution for the sightlines that pass through the Mg ii systems is broader than that for which no intervening system is present. This is also evident from the standard deviation of RRM σrrm for subsample with and without Mg ii absorbers found to be 45.91±0.51 rad m −2 and 21.47±0.43 rad m −2 , respectively. We have also found that the subset with two Mg ii absorbers have more σrrm than the subset with one Mg ii intervening absorber with values 35.62±1.03 rad m −2 and 28.28±0.52 rad m −2 , respectively. The error on the σrrm is calculated by propagation of errors in an individual observation of RRM value by assuming the Gaussian nature of errors, as follows;
Here, σ is the standard deviation of RRM, ri's are the observed RRM values, r is mean value of RRM and δri, δr are their corresponding errors.
To quantify the excess standard deviation (σ ex rrm ) found along the sightlines with intervening absorbers, we have subtracted the standard deviation of RRM for the quasar subset with (σ rrm(w) ) and without (σ rrm(wo) ) Mg ii absorber in the quadrature i.e. 
This high significant excess in σrrm is much higher than the nominal difference indicated by the K-S test. One possibility for this contrast could be that the error bars in RRM measurements might have been underestimated. To quantify it, we have computed the reduced χ 2 value for our subsample without Mg ii absorber, by assuming the expected value of RRM measurements to be its mean value. We found the reduced χ 2 value to be around 20.39. Now, if error bars in the RRM measurements are correctly estimated the reduced χ 2 for the subsamples without any absorber should come out to be around unity. This is however not the case. This suggests that the error bars on RRM measurements should be scaled up by the square root of reduced χ 2 (i.e. √ 20.39). Repeating the above analysis with these scaled up error bars on RRM, our revised σrrm as listed in Table 2 for quasars with and a Here we have listed the total number of sources in each subset used in our analysis and in bracket we have also listed number of sources in subsample before 3σ clipping of RRM. b The excess in σrrm in each subsample with respect to the n = 0 subsample, after using the scaled up error on RRM. c The percentage probability of null hyphothesis using KS test for a subsample with respect to n = 0 subsample.
without Mg ii absorber becomes 45.91±1.93 rad m −2 and 21.47±2.04 rad m −2 , respectively. Similarly, the σ ex rrm (using Eq. 4) now becomes 40.57±2.52 rad m −2 (see col. 4 of Table 2 ). It appears that our earlier result with less error on the σ ex rrm perhaps may be due to this underestimation of error bars in RRM measurements. Henceforth, we have used these scaled up error bars in RRM measurements to drive our results as listed in Table 2 . It is to be noted that even with the enhanced errors, the excess in standard deviation of RRM between these two subsamples with and without Mg ii absorber is still very significant. This suggests that the intervening absorbers do contribute to RRM and hence gives indirect proof of high magnetic field in the disks/halos of these high redshift galaxies which are associated with these Mg ii absorbers (e.g. see Bhat & Subramanian 2013) .
It is also known that for the Mg ii systems with larger EWr, the impact parameter of their host galaxies with the sightline of the background QSOs is found to be smaller. Therefore it will also be interesting to check the effect of impact parameter on RRM by studying its variation at different EWr as plotted in Fig 4. Since a larger EWr is expected to correspond to a larger observed RRM dispersion, we have computed the σrrm separately for the absorber having EWr < 1Å and for those with EWr 1Å and found the values to be 40.48±2.71 rad m −2 and 55.53±3.18 rad m −2 , respectively. Here, the error has been computed using Eq. 3 with enhanced error bar as discussed above. This difference in these standard deviations is significant with excess of 38.01±5.46 rad m −2 suggesting the role of strength of absorbers and hence its impact parameter on the RRM values. This is further corroborated by the plot of dispersion in RRM versus EWr shown in the right panel of the Fig. 4 based on the subsample with only a single absorber. This indicates an increasing trend upto EWr of 2Å though with more uncertainty in our at this bin EWr bin at 3Å, due to small number statistics.
Evolution of RRM with redshift and fractional polarization
Recently, Hammond et al. (2012) found an anti-corrlealtion between RRM and fractional polarization percentage, 'p'. In their analysis, they have used a large sample of 3650 QSOs but their sample was a mixture of sightlines with and without intervening absorbers. One possible physical bias proposed by them was that perhaps intervening absorbers are increasing the RRM scatter and decreasing the fractional polarization. To test this possibility we first plotted the RRM versus p in the left panel of Fig. 5 based on the available p value for 937 sources out of our sample of 977 sources. This figure shows that the width of the scatter does anti-correlate with p, for which we have also plotted the dispersion in RRM versus p in the right panel of Fig. 5 . The figure shows that this anti-correlation is only seen in subsample of sightlines having Mg ii absorbers with Pearson correlation coefficient, ρp, of −0.78 (after exluding a point around p ≈ 10 which is treated as an outliers for this plot) and almost absent in subsample without any intervening absorber. In Fig. 6 we have also plotted the histogram of fractional polarization for the subsamples with and without Mg ii absorbers. We applied K−S test on these two distributions of 'p' which shows that the null hypothesis for them is ruled out with confidence level of 95.4%. The significant difference among these two distributions support the above hypothesis that intervening absorbers do have sufficient magnetic field (perhaps oriented in random direction) to cause scatter in RRM and hence reduces the fractional polarization leading to this observed anti-correlation. This is further corroborated by the median (mean) value of p for the sample with and without Mg ii absorber which are 3.49 (4.00) and 4.00 (4.27), respectively.
Further, since we have intervening systems at different redshifts, this information augmented with the rotation measure information can help us to understand the redshift evolution of the magnetic fields in these system. To check for such an effect, in left the panel of Fig. 7 we have plotted the standard deviation of the RRM versus redshift for sightlines with and without Mg ii absorbers. From the figure one can easily notice that the dispersion in RRM on the subsample without any Mg ii absorber remains almost same over the redshift range of 0.38 to 2.3. However, for sightlines with Mg ii absorbers the dispersion in RRM has large scatter suggesting that the influence of intervening absorbers is much more than any possible mild redshift evolution. Perhaps, this might be due to the large magnetic field in the disks/halos of these intervening galaxies associated with these Mg ii absorbers. On the other hand the mild evolution seen in the sightlines without any absorber could be the resultant of the two effect, viz, increase in the magnetic field with redshift compansated by the possible decrease in electron number density. Similiarly to see the effect of intervening absorber on the redshift evoution of the fractional polarization, in the right panel of Fig. 7 we have also plotted the mean of fractional polarization wih redshift for (i) whole sample (ii) subsample without Mg ii absorber and (iii) subsample with at least one Mg ii absorber. As can be seen from the figure there is almost no resultant evolution when we mix the sightlines for with and without Mg ii absorbers but the difference becomes apparent when the data is plotted after separating out into 0these two subclasses. This again suggest that the effect of intervening systems on RRM is quite strong and can be used to constrain the strength and evolution of magnetic field in the disks/halos of galaxies (e.g. see Hammond et al. 2012; Xu & Han 2014) .
DISCUSSION AND CONCLUSIONS
Faraday rotation is an important observational tool to estimate the strength of the longitudinal component of the magnetic field of the magnetized plasma between the sources and the observer. It has information of the integrated electron number density and average magnetic field (see Section 1). Some of the sightlines pass through the intervening galaxy and hence their rotation measure observations have imprints of intervening systems (as it is affected by the intervening absorber and their magnetic field). In particular, the excess extragalactic Faraday rotation measure due to the presence of such strong intervening absorbers in the QSO spectra has been noted by many previous studies (e.g. see Bernet et al. 2008; Hammond et al. 2012; Joshi & Chand 2013; Xu & Han 2014) . Generally such excess is interpreted to be due to a major contribution from the magnetic field in intervening galaxies along the line of sight of these background polarized radio sources (e.g. see Bhat & Subramanian 2013) . For instance, Bernet et al. (2008) have used 71 sightlines and found statistically higher RM for the 5 sightlines having more than one Mg ii absorbers. Along with that, the evolution of RRM with an increase in redshift have been reported by many past studies (e.g., Rees & Reinhardt 1972; Kronberg & Simard-Normandin 1976; Kronberg et al. 2008 ) though this was not seen by Hammond et al. (2012) by using a relatively larger sample of 3650 QSOs. However, their sample being a mixture of sightlines with and without Mg ii intervening absorbers might have a bias due to intervening systems. With the advent of large spectroscopic survey such as SDSS, it has been possible to make statistical sample which has information about both the RM as well as intervening absorbers. Such an investigation has recently been carried out by Joshi & Chand (2013) , based on 539 SDSS quasars in conjunction with the available rotation measure catalog at around 21cm wavelength, to understand the intervening absorbers effect on RRM. They found an excess extragalactic contribution in the standard deviation of the observed RRM of about 8.11±4.83 rad m −2 in their sample with intervening Mg ii absorber as compared to the sample without any Mg ii absorber. Our analysis in this paper is an extension of the similar work mentioned above with enlarged sample. We have used a sample of 977 sources by using the three latest available RM catalogs by Xu & Han (2014); Hammond et al. (2012) ; Taylor et al. (2009) in conjunction with the latest available Mg ii catalog by Zhu & Ménard (2013) ; Raghunathan et al. (2016) .
Our analysis has shown that the RRM distribution for the subsample of sightlines that passes through the Mg ii intervening systems is broader than that subsample for which no such intervening systems are present. This can also be seen from the values of the σrrm listed in Table 2 (see  cols. 3,4), which for subsamples with and without Mg ii absorber is 45.91±2.04 rad m −2 and 21.47±1.93 rad m −2 , respectively, with an excess of 40.57±2.52 rad m −2 (e.g. Section 4.1). We have also found that the subset with two Mg ii absorbers has more σrrm than the subset with one Mg ii intervening absorber with values 35.62±4.63 rad m −2 and 28.28±2.35 rad m −2 , respectively. This trend seems to be consistent with the expectation that more the intervening absorbers, more will be the scatter in the RRM distribution, because these Mg ii absorbers are supposed to be associated with galaxies at different impact parameter (Churchill et al. 2005; Zibetti et al. 2007 ). In this picture, a smaller impact parameter implies a stronger absorber and hence EWr will be larger. Since RRM directly depends upon the product of electron density and magnetic field component along the line of sight, we will expect more RRM scatter for a subsample with higher EWr. In our analysis, we indeed find such a consistency. The standard deviation of RRM, for the absorbers with EWr< 1Å and EWr 1Å are 40.48±2.71 rad m −2 and 55.53±3.18 rad m −2 , respectively (see Section 4.1).
Further, we also notice that the fractional polarization for subsamples with and without Mg ii absorbers are found to be different, having a small value of P null = 0.046 based on K−S test. The difference could be due to the large amount of depolarization in the subsample having intervening absorbers. This could be caused by the random magnetic field present in these intervening systems. In this scenario, RRM dispersion and mean polarization is expected to be anti-correlated particularly in the subsample with Mg ii absorber. As can be seen from the right panel of Fig. 5 we indeed find such an anti-correlation with Pearson correlation coefficient of −0.78 for the subsample with an intervening systems. This feature is almost absent in the subsample without any Mg ii absorbers (see right panel of Fig. 5 ).
We also used RRM measurements of our sample to check whether there is any redshift evolution of RRM. We found a large scatter in the dispersion of RRM at different redshifts bin for the subsample with Mg ii absorbers. For the case ofsightlines without any Mg ii absorber, the dispersion in RRM remain almost constant (see also Fig. 7 ). This again indicates that the major contribution to RRM scatter is from the intervening absorber as argued above. For any mild redshift evolution of RRM (hence of magnetic field strength), perhaps a larger sample of sightlines without any intervening absorber could be helpful to reduce statistical error bar.
In summary, we have used an enlarge sample of 970 sightlines, for which we have RRM data as well as optical spectra capable to ascertain the presence/absence of the intervening Mg ii absorptions, to search for the evidences of magneto-active plasma in galaxies at high redshift. Based on our study we found that: (i) σrrm for 294 sightlines having Mg ii intervening systems is 45.91±2.04 rad m −2 as compared to its value of 21.47±1.93 rad m −2 for the 676 sightlines without such absorption, showing an excess standard deviation of 40.57±2.52 rad m −2 among these two subsample. (ii) The subset of sightlines with two Mg ii absorbers has more σrrm than the subset with one absorber, having values 35.62±4.63 rad m −2 and 28.28±2.35 rad m −2 , respectively. (iii) There is increasing trend in σrrm for higher EWr bin, having values 40.48±2.71 rad m −2 and 55.53±3.18 rad m −2 for EWr<1Å and EWr 1Å , respectively. (iv) A strong anti-correlation between σrrm and fractional polarisation with the Pearson correlation coefficient of −0.78 for sightlines with Mg ii absorbers, in contrast to the absence of such anti-correlation for sightlines without Mg ii absorbers. All these observational evidences, has allowed us to infer the presence of magnetised plasma in intervening galaxies at high redshift with strength probably similar to our nearby galaxies, with their impact on the RRM at much higher significance as compare to the earlier studies with similar conclusions though drawn with their nominal sample size. Further improvement is envisaged with future availability of more optical spectra so that sample size could be increased by enabling the full use of available larger RM catalogs.
